需要の不確実性を考慮した多階層多期間施設配置問題のロバスト最適化 by KASEMSRI RATTANAPORN
1 
様式  
論 文 内 容 の 要 旨 
 
氏 名   
Distribution and logistics has been an important feature not only of industrial and 
economic life but also become a concerning issue in humanitarian logistics. Many 
aspects of research works are explored in various fields with post disaster such as 
structural analysis, architecture analysis, social analysis, information system, also 
logistic analysis and so on. Logistic is the mainly supporter in two ways which are a 
victim rescuing or evacuation of people and an essential providing to survive them. This 
study attempts contributes to the previous research by considering the worst-case 
scenarios of the multi-facility location problems under uncertainty demand. 
Accordingly, main objective of the study is to tackle the facility locations problem and 
allocations with demand uncertainty function subsequently improving by vehicle 
routing. This study would like to design the facility location and also optimize the 
amount transportation of the relief items. The multi layers of facility location problem 
with deterministic are studied at the primary. Moreover, also emphasize the uncertainty 
demand by using robust optimization model. We optimize the multi-echelon of facility 
location and allocation problem simultaneously with interval demand also known as 
ellipsoidal uncertainty set which is a rather new approach that has never seen in the 
location facility fields. To consider the operation constrains, the model is restricted with 
the maximum storage in each echelon, maximum truck carrying and working hours of 
drivers. The four layers in network configuration are consisting of suppliers, depots, 
distribution centers and demand. The location of supplies and demand are known and 
fixed. However, the interval of demand is fluctuation and not known. The problem is 
solved by the mixed linear integer programming with robust optimization for 
deterministic demand and demand uncertainty. Then, given the structure is continued to 
investigate with cost concerning of opening facility location cost, transportation cost 
and transshipment cost. 
Subsequently, the time series are conducted in the model. We expand the model by 
considering 10 periods of times by a week. The parameters such as demand in the case 
study in humanitarian logistics much higher change comparing with the ordinary 
situations. The demand can be rapidly increase or rapidly decrease week by week or 
even day by day depending on the severity of the disaster and available recovering 
systems. Finally, we applied the model to a different case study, in Bangkok, Thailand. 
Even though the geographical distribution of Japan and Thailand are totally different, 
the model performed in an identical behavior. The multi-hierarchy facility location and 
using large truck to deliver both inbound and outbound network was highlight as the 
better result than the others’. Similarly to the Japanese application, to set central depots 
2 
outside or inside the affected areas are not decided definitely. By the reasons that in any 
applications have to be decided upon their own characteristics and parameters, for 
instance the distance from each location pairs and the parameter of facility cost. As 
mentioned above, the model has performed that it was satisfied in both applications; 
Japan and Thailand.         
